Despite the weakness, the reviewer feels that the methodology of leveraging fitness center data is of value and the results are clearly indicative of a pattern which could have a significant value in developing future interventions. However, the paper does not answer the question it poses -is exercise habit in danger due to breaks?
Some comments which the authors need to address in the revision 1. Considering that the authors do not have data on habit strength and have a weak definition of habit, I will strongly recommend removing habit from the title. The study does not provide evidence for or against the hypothesis that "Easter break can break habits." A more suitable word may be "routine," which may or may not be a habit, considering that the participants were observed for less than three months before the Easter break. 2. While past research has pointed to ~90 days to establish a habit, there is not sufficient evidence in the literature on the strength of a habit formed during this duration. In fact, the current paper may be pointing to the fact that if twice-a-week is considered a habit, then it is at best a weak habit based on the main results. 3. Are there participants who visited the gym 3 or more times a week? How does that sub-group (howsoever small) perform after Easter? 4. Some of the discussion points, e.g., Page 11, Line 47-55 para which talks about sub-analyses does not have any associated data presented to support the observation. The authors are recommended to provide data for all conclusions. 5. There are typos in the paper, e.g., "which" instead of "witch" in Abstract, left quotes should be `` throughout the paper. 6. Sentence on Page 4, Line 11 "Cues for physical activity …" should be rewritten for clarity. and economic waters, none of which can be specifically identified in the paper. People exercise. Then easter break happens. Then people exercise less. This might be consistent with habit disruption, but also with individuals beginning to achieve some goals -or substituting to other forms of exercise as seasons change. o This is also supported by the fact that results are strongest among those who go more than 2x per week. Your more intense exercisers are probably substituting to other forms of activityyour less frequent exercisers are the ones more at risk for a break pushing them towards sedentarity.
• The empirical approach used is inappropriate. This is not what RD is designed to do. I refer the authors to Angrist and Pischke Mostly Harmless Econometrics. This is more appropriate as a descriptive event study, or a cumulative time-series analysis.
• The Figure with the workouts per week and fitted RD lines could represent a structural break -but could also be a mis-specified smooth polynomial function. Ultimately, in the absence of any control group (or a true discontinuity, for that matter), extracting causal inference from these data is infeasible.
• Additionally, there are obvious concerns about external validity and selection issues (given that only 1/3 of those who started the survey completed the questionnaire and were therefore included in the analytical sample.)
REVIEWER
Daniel Acland Univ. of California, Berkeley, USA REVIEW RETURNED 26-Jul-2018
GENERAL COMMENTS

Summary
The authors gather a novel dataset of gym attendance in a sample of members of a large chain of fitness centers and conduct a regression discontinuity analysis of attendance before and after the two weeks consisting of the week-long Easter break and the preceding week (during which they conjecture that members may have taken early, additional days off work to extend their vacations). They find a statistically significant discontinuity, constituting a 12% reduction in the number of visits per week, compared to the last pre-Easter week included in the regression. They also find a pronounced downward secular trend in attendance beginning after the Easter break. They do not test for a difference in the slope of the regression line before and after the break, but visual inspection suggests that it might be significant. It is certainly considerable. The authors conduct two subsample analyses, the first comparing those with relatively high weekly gym attendance in the six weeks prior to the break to those with relatively lower attendance in that period. Only those with relatively high attendance show the discontinuity effect. The second subsample analysis compares those above the official retirement age to those below and find that the discontinuity in attendance is only present among the nonretired population. They interpret the first finding as an indication that the effect of the break on habit only occurs for those who have, in fact, successfully established a habit, and the second finding as an indication that retired people's daily and weekly routines are not affected by Easter break. The second finding seems obvious. The first is interesting. My general impression is that the dataset is good, the empirical strategy is well-designed and wellexecuted, and the findings are substantial and interesting. In my view the paper makes a significant contribution to our understanding of habit, and warrants publication in BMJ Open, with relatively minor revisions.
Comments
1.
My main concern is that the authors have not adequately explored the role of pre-existing habit in the effect of the break. Heightened attendance in the six-weeks prior to the break could be an indication of successful habit formation, but I fear it could also be an indication of a concerted effort to form a habit, which has not yet fully succeeded. In my view, a better test would be to subsample those with a longer period of attendance, perhaps by looking at the subsample of people who have attended the gym regularly for longer than some threshold. The sample eligibility threshold is membership in the gym for at least approximately seven weeks prior to the Easter break.
In terms of what we know about habit formation, this is only marginally longer than the minimum period necessary to form a lasting habit. I would conjecture that those with a continuous high attendance for a longer period before the break would be less likely to see a drop-off after the break. Perhaps the subsample would be too small to detect the expected effect, but I feel the analysis needs to be included in the paper.
2.
The authors should test for a discontinuity in the slope of the regression line. I suspect it is statistically significant, and it would be an important contribution. There could be an important difference between the break causing a one-time decrease in habit strength and the break triggering an extended process of habit decay. This definitely needs to be in the paper.
3. The authors discuss habit exclusively using the formal definition of activity triggered by contextual cues, which is understood to be driven by automaticity. This is not the only way in which the word "habit" is used, and in particular, it is not how Becker and Murphy use the term. For them, habit involves an increase in the marginal utility of the activity resulting from previous engagement in the activity. The authors try to bend this definition to match the automaticity definition by arguing that automaticity reduces the marginal disutility of the activity, but this seems like an inappropriate "stretch." I think that Becker and Murphy are thinking of quite different habit mechanisms, such as physiological changes that make not exercising aversive (because of being deprived of endorphins that the body has become accustomed to, for example), or increased enjoyment of the activity as the body becomes adjusted to the discomfort of exertion, or the individual gains greater skill in the activity. (This might be particularly true if gym attendance includes classes of one kind or another.) The authors have no way of observing what type of habit formation is involved, but the implications of their findings might differ depending on the type of habit formation, and this should be discussed. For example, if habit is a physiological phenomenon, it would be surprising (to me, at least) if that phenomenon was reversed in one week. What do we know about how fast automaticity is broken. There is a small literature on the effect of self-schema on the continuation of a behavior after a break. The main contributor is Wendy Kendzierski. It might be appropriate to mention her findings.
4.
A minor point: the authors suggest that weekly binning is justified by some kind of "Thaler-esque" mental accounting. This seems unwarranted and unnecessary. I would prefer to see that comment deleted.
The authors do not state whether their main hypothesis, or
either of their subsample hypotheses were established exante. I presume that the main hypothesis was established exante, in which case they should use a one-sided test. The same would be true of the subsample hypotheses if they were in fact established ex-ante, and this might change the statistical significance of the discontinuity among those above retirement age, which looks like it could be caused by lack of power in the subsample. In any event, it is important to know if the subsample effects were predicted in advance or simply discovered after the fact. If the latter, what other subsamples did the authors analyze, and could there be some kind of multiple-hypothesis bias. The p-values on the belowretirement and high-attendance subsamples are tiny, so I suspect that adjusting for multiple hypotheses probably wouldn't make a difference, but I would prefer to know. If it is found that there is no multiple-hypothesis problem, I would not need to see this in the paper.
6. The authors make some conjectures about selection bias, suggesting that less educated people might self-select out of the sample, and might experience a stronger discontinuity after the break. This conjecture seems unwarranted. I don't think the authors have any good grounds for conjecturing about the effect of self-selection. The possibility of a bias needs to be mentioned as a weakness, but no conjecture about the nature of the bias should be made.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 2. While past research has pointed to ~90 days to establish a habit, there is not sufficient evidence in the literature on the strength of a habit formed during this duration. In fact, the current paper may be pointing to the fact that if twice-a-week is considered a habit, then it is at best a weak habit based on the main results.
We agree that we cannot claim that a strong habit has been formed during the six weeks prior to the 
We have included this analysis as a robustness check (see response to comment 2). The analysis shows that the group of members who exercised 3 times a week in the 6 weeks prior to the Easter break also experienced a drop after the Easter break.
4. Some of the discussion points, e.g., Page 11, Line 47-55 para which talks about sub-analyses does not have any associated data presented to support the observation. The authors are recommended to provide data for all conclusions.
We have checked this, and it seems this impression may be due to lack of clarity in the description we provided in the text. The wording has been changed to make it clear that all discussed points are based on data and analysis presented in the text (see page 13).
5. There are typos in the paper, e.g., "which" instead of "witch" in Abstract, left quotes should be `` throughout the paper.
These mistakes have been corrected.
6. Sentence on Page 4, Line 11 "Cues for physical activity …" should be rewritten for clarity.
The sentence has been rewritten to "Cues that can induce physical activity could…" (see page 3).
Reviewer: 3
Reviewer Name: Matt Harris Institution and Country: University of Tennessee, United States of America
Major comments:
1. The paper opens by treading into relatively deep psychological and economic waters, none of which can be specifically identified in the paper. People exercise. Then easter break happens. Then people exercise less. This might be consistent with habit disruption, but also with individuals beginning to achieve some goals -or substituting to other forms of exercise as seasons change. This is also supported by the fact that results are strongest among those who go more than 2x per week. Your more intense exercisers are probably substituting to other forms of activity -your less frequent exercisers are the ones more at risk for a break pushing them towards sedentarity. 
We do not really believe that goal achievement would explain discontinuity in this case, since physical activity goals are -per definition -impermanent and need ongoing, continuous input. But a potential influence of other, extraneous factors is of course a relevant point. We have tried to overcome this issue in the paper by analyzing the behavior just before and after the Easter break in a regression discontinuity design, as this is identified if no other variables -as for instance the weather
The Figure with the workouts per week and fitted RD lines could represent a structural break
-but could also be a mis-specified smooth polynomial function. Ultimately, in the absence of any control group (or a true discontinuity, for that matter), extracting causal inference from these data is infeasible.
While it surely would be desirable to have a control group, this does not seem a realistic option given the type of factor investigated (a national holiday). In the absence of a control group the applied RD design is used to estimate the "treatment effect" of the Easter break on exercise frequency
4. Additionally, there are obvious concerns about external validity and selection issues (given that only 1/3 of those who started the survey completed the questionnaire and were therefore included in the analytical sample.) 1. My main concern is that the authors have not adequately explored the role of pre-existing habit in the effect of the break. Heightened attendance in the six-weeks prior to the break could be an indication of successful habit formation, but I fear it could also be an indication of a concerted effort to form a habit, which has not yet fully succeeded. In my view, a better test would be to subsample those with a longer period of attendance, perhaps by looking at the subsample of people who have attended the gym regularly for longer than some threshold. The sample eligibility threshold is membership in the gym for at least approximately seven weeks prior to the Easter break.
We agree that this is a potentially problematic point and we have discussed the issue in the limitations
Thank you for this suggestion. As a robustness check we have included a subgroup analysis of members who exercised 2 times a week for 9 weeks and members who exercised three times a week for six weeks (see Appendix A) We have to limit our analysis to 9 weeks as this is how far back in time our data go. The analysis actually shows a significant drop for this group as well indicating that even
for those with somewhat more longstanding routines Easter can be disruptive. Unfortunately, we cannot apply a stricter criterion for the existence of habits.
2. The authors should test for a discontinuity in the slope of the regression line. I suspect it is statistically significant, and it would be an important contribution. There could be an important difference between the break causing a one-time decrease in habit strength and the break triggering an extended process of habit decay. This definitely needs to be in the paper. 6. The authors make some conjectures about selection bias, suggesting that less educated people might self-select out of the sample, and might experience a stronger discontinuity after the break.
This conjecture seems unwarranted. I don't think the authors have any good grounds for conjecturing about the effect of self-selection. The possibility of a bias needs to be mentioned as a weakness, but no conjecture about the nature of the bias should be made.
We have dropped the sentence (see page 15).
VERSION 2 -REVIEW
REVIEWER
Robert Evans University of Cape Town
REVIEW RETURNED
18-Nov-2018
GENERAL COMMENTS
Satisfied with changes made and responses to other reviewers, well done.
REVIEWER
Daniel Acland
Univ. of California, Berkeley. USA.
REVIEW RETURNED
21-Nov-2018
GENERAL COMMENTS
You have addressed all but one of my comments. You did not subsample by length of membership, which seems like an unfortunate omission. If you could include that analysis it would make the paper stronger. We would expect those who joined the gym since new year's day to be trying hard to establish a habit, but we would expect them to have less habit, and we would also expect to see their attendance drop off over time, with or without a break.
